Erythrocytic inclusion body syndrome (EIBS) is a major contributor to mortality of coho salmon reared in seawater net-pen culture in Japan. In this paper, a study of disease progression after artificial infection was carried out to better understand the disease and its causative agent.
Erythrocytic inclusion body syndrome (EIBS)
is serious viral disease of salmonid fish. The first confirmed occurrence was in 1982 (Leek, 1987) , when cytoplasmic inclusions were observed in the erythrocytes of chinook salmon (On corhynchus tshawytscha). These fish were anemic and electron microscopy revealed icosahedral viral particles with a diameter of approximately 100 nm. Attempts to replicate the viral agent in five salmonid cell lines and in three of non salmonid origin failed (Arakawa et al., 1989; . Since the original observation of the syndrome, the disease has been recognized throughout the Pacific Northwest of the United States . A virus with the same morphology and causing a similar syndrome has also been detected in At lantic salmon (Salmo salar) in Norway (Lunder et al., 1990) , in Atlantic salmon and rainbow trout (Oncorhynchus mykiss) in Ireland (Rodger el al., 1991) and in coho salmon (Oncorhynchus kisutch) in Japan (Hayakawa et al., 1989; Takaha shi et al., 1992) . Some preliminary work and partial characterization of the virus (Arakawa et al., 1989) indicate the agent may be a member of the Togaviridae.
In the USA, the disease is recognized as one of the more serious viral infections of coho and chinook salmon reared in hatcheries, not only because it is directly responsible for fish mortality, but also because the syndrome severely debilitates fish, making them susceptibile to secondary patho gens (Leek, 1987; . In Japan, EIBS is a major contributor to mortality of coho salmon reared in saltwater net-pen culture and is responsible for great economic losses to the aquaculturists (Takahashi et al., 1992 The etiological agent has not been replicated in vitro and the viruses have not been characterized. Therefore it is not certain that the virus seen in fish in Japan is the same as that which occurs in the Pacific Northwest in the USA. However the disease has been artificially induced using kidney, spleen, blood and excrement from natural ly infected fish Takahashi et al., 1992) . In this paper, disease progression after artificial infection was examined to better understand the disease and its causative agent. America, Europe and Japan, methods for the specific identification of the agents have not been developed. Therefore, it is neccesarry to compare the disease progression by artifical infection for better understanding of the disease and its causative agent. The disease progression which was artificially induced with blood from naturally infected fish in Japan was similar to that in North America reported by . Five stages, the same as , were recogniz ed. In addition, we examined incidence of immature erythrocytes and inclusion bodies in immature erythrocytes and found a new substage of Stage II in which inclusions apperated only in immature erythrocytes (9-12 days PI). This substage progressed to a stage in which inclusions appeared in both immature and mature eryth rocytes at 15 days PI. The size of inclusions in immature erythrocytes was larger than that in mature erythrocytes. Stage III was characterized by the appearence of lysed erythrocytes . Our observation divided the stage into two substages : Stage III-a (18-21 days PI), in which the prevalence of inclusions in mature erythrocytes increased rapidly and incidence of immature erythrocytes decreased rapidly and Stage III-b (by 24 days PI), in which the Ht values were lowest and no inclusions were observed in erythrocytes. The virus infected hematopoietic tissue and damaged the cells. As a result, pro duction of immature erythrocytes was stopped and incidence of immature erythrocytes rapidly decreased (Stage II-a, II-b). Virus in immature erythrocytes which escaped cell destruction were concentrated into inclusions. These immature cells matured to cells with inclusions. During this period, infected cells might be trapped and de stroyed by host defence mechanisms. And the Ht values became lowest (Stage III-a, III-b). In the recovery stage (IV), the Ht values increased rapidly. That the incidence of immature eryth rocytes rapidly increased and reached more than 20 % in the recovery Stage IV supported our speculation that hematopoietic tissue was damaged by the EIBS virus at the beginning of the infection. 
